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Box No. I Basis of the report 



2. 



With regard to the language, this report is based on: 

the international application in the language in which it was filed 
L_ a translation of the international application into 



which is the language of a translation furnished for the purposes of: 
international search (Rules 12.3(a) and 23.1(b)) 
publication of the international application (Rule 12.4(a)) 
international preliminary examination (Rules 55.2(a) and/or 55.3(a)) 



With regard to the elements of the international application, this report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report): 

1 1 the international application as originally filed/furnished 
the description: 
1-10 




pages 
pages* 
pages* 



as originally filed/furnished 



received by this Authority on 
received by this Authority on 



y\ the claims: 



pages 
pages* 
pages* 
pages* 



as originally filed/furnished 

as amended (together with any statement) under Article 19 



1-4 



received by this Authority on 3 0-05-2006 
received by this Authority on 



the drawings: 

pages 1/8-8/8 

pages* 

pages* 



as originally filed/furnished 



received by this Authority on 
received by this Authority on 



□ 

a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 
The amendments have resulted in the cancellation of: 



□ 
□ 
□ 
□ 
□ 



the description, pages 
the claims, Nos. 



the drawings, sheets/figs 



the sequence listing (specify): 



any table(s) related to the sequence listing (specify): 



□ 



This report has been established as if (some of) the amendments annexed to this report and listed below had not been 
made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 
70.2(c)). 



□ 
□ 
□ 
□ 
□ 



the description, pages 
the claims, Nos. 



the drawings, sheets/figs 



the sequence listing (specify): 



any table(s) related to the sequence listing (specify): 



If item 4 applies, some or all of those sheets may be marked "superseded 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 

citations and explanations supporting such statement 



1 . Statement 



Novelty (N) 



Inventive step (IS) 



Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-22 



-22 



1-22 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

The following documents are cited in the International Search 
Report : 

Dl) US 2003117037 Al 
D2) US 6378646 Bl 
D3) US 4588913 A 
D4) EP 1344709 Al 

The present patent application relates to an electric motor or 
actuator intended for use as a linear steering motor in 
vehicles . 

Document Dl relates to an electric motor or actuator 
comprising : 

a housing (14) encapsulating a rotating member (9) , 

one or several arrangements (5, 6) for generating a 

magnetic field, 

a displaceable shaft (11) at least having exterior 

grooves (12) , 

said rotating member (a nut) (9) having at least a 
portion with inner grooves (10) substantially corresponding to 
grooves (threaded) on said shaft (11) , 

at least one magnetic element (8) arranged on an outer 
surface of said rotating member (9) substantially 
perpendicular to extension direction of said grooves (10) for 
interaction with said arrangements (5, 6) and rotating said 
member (9) . 

The device defined in claim 1 in the International Application 
differs from the prior art disclosed in document Dl in that 
there is arranged a carrying sleeve, as defined in lines 13-21 
in claim 1. The sleeve allows the use of magnetic elements 
which can be manufactured in a simple shape and which may be 
attached to the sleeve surface in an easy way. 

• • • / • • • 
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Thus, the invention defined in claim 1 is novel, and is deemed 
to involve an inventive step. 

Analogically, the remaining independent claims 9, 20, 21 and 
22 define novel matter, deemed to involve an inventive step. 

The invention is industrially applicable. 

Documents D2-D4 disclose the general state of the art. 
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1. A device functioning as an electric motor or actuator (100, 100') comprising: 

a housing (110) encapsulating a rotating member (120, 120'), 

one or several arrangements (130, 130') for generating a magnetic field due 

to electrical current, 

a displaceable shaft (140, 140') at least partly having exterior grooves (141, 
141'), 

said rotating member having at least a portion (121, 121') with inner 
grooves (122, 122') substantially corresponding to grooves on said shaft 
(140, 140'), 

a carrying sleeve (123) being arranged to be provided on an outer surface 
of said rotating member (120, 120') substantially perpendicular to extension 
direction of said grooves (122, 122') for interaction with said arrangement 
(130, 130') and rotating said rotating member 
characterised in 

that said sleeve has an interior shape corresponding to an outer surface of the 
rotating member and an outer surface comprising portions (1231) for receiving a 
number of magnetic elements (150, 150'), said portions being arranged as flat 
portion and/or grooves for receiving said magnetic elements. 

2. The device of claim 1 , wherein said rotating element is a ball nut. 

3. The device of claim 2, wherein said shaft is arranged as ball screw. 

4. The device of claim 1 , wherein said rotating element is a nut. 

5. The device of claim 4, wherein said shaft is at least partly threaded. 

6. The device of claim 1, comprising an air gap between said magnetic element and 
said sleeve. 

7. The device according to any of preceding claims, wherein said shaft is made in 
sections of different parts. 
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8. The device of claim 7, wherein said parts are made of different material. 

9. A device functioning as an electric motor or actuator (100) comprising: 

a housing (110) encapsulating a rotating member (120), 
5 - one or several arrangements (130) for generating a magnetic field due to 

electrical current, 

a displaceable shaft (140) at least partly being arranged as a ball screw, 
said rotating member having a portion (121) being provided as a ball nut, 
magnetic elements (150, 150') arranged on an outer surface of a carrying 
10 sleeve arranged on said rotating member (120') substantially parallel with 

extension of said shaft for interaction with said arrangement (130) and 
rotating said ball nut 
characterised in 

that said sleeve has an interior shape corresponding to an outer surface of the 
15 rotating member and an outer surface comprising portions (1231) for receiving a 

number of magnetic elements (150, 150'), said portions being arranged as flat 
portion and/or grooves for receiving said magnetic elements. 

10. The arrangement of claim 9, wherein said sleeve is made of a laminated material. 

20 

11. The arrangement of claim 10, wherein said shaft comprises ball return. 

12. The arrangement of claim 1 1 , wherein said ball return comprises a notch (621 1) 
arranged diagonally on the ball nut (621), a preload system (6212), a return cap 

25 (6213) and a wiper (6214) arranged between the return cap and the shaft (6142), - 

grooves or ball tracks (6141) in which the balls (6125) run. 

13. The arrangement of claim 12, wherein said ball return comprises a single liner 
screw in which a notch (6211) forces balls (6125) passing through the notch to 

30 change track to the adjacent track. 

14. The arrangement of claim 12, wherein said ball return comprises a ball nut having 
multi linear ball return. 

35 15. The arrangement of claim 12, wherein said ball return comprises a single- or multi 
liner system, in which the balls are lead back after each circulation around the shaft 
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and the liner picks the balls out of a ball track and guides them with its path over 
the portion between the ball tracks of the shaft. 

16. The arrangement of claim 9, wherein the shaft (9141) is provided with a return cap 

5 (9147) having a return channel (9148), wherein return cap system picks the balls up 

at one end of the nut and lead them back, through a hole in the nut, to the other 
side. 

17. The arrangement of claim 12, wherein said ball return comprises a liner return 

10 (10142) placed in the shaft (10141) and the balls (10125) are lead through its path 
over a portion between the ball tracks (10122) of the nut 

18. The arrangement of claim 9, wherein said shaft comprises means for transforming 
rotation of the nut to an axial movement. 

15 

19. The arrangement of claim 9, wherein said housing is at least partly filled with a 
lubrication agent. 

20. A vehicle having steering wheels and including an actuator (100, 100') comprising: 
20 - a housing (110) encapsulating a rotating member (120, 120'), 

one or several arrangements (130, 130') for generating a magnetic field due 
to electrical current, 

a displaceable shaft (140, 140') at least partly having exterior grooves (141, 
14V), 

25 - said rotating member having a portion (121, 121') with inner grooves (122, 

122') corresponding to grooves on said shaft (140, 140'), 
a carrying sleeve having magnetic elements (150, 150') arranged on an 
outer surface of said sleeve, being arranged on said rotating member (120') 
substantially parallel with extension of said grooves (122, 122') for 

30 interaction with said arrangement (130, 130') and rotating said rotating 

member 
characterised in 

that said sleeve has an interior shape corresponding to an outer surface of the 
rotating member and an outer surface comprising portions (1231) for receiving a 
35 number of magnetic elements (150, 150'), said portions being arranged as flat 
portion and/or grooves for receiving said magnetic elements. 
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21. A method of actuating and object using a device functioning as an electric motor or 
actuator (100), comprising: 

a housing (110) encapsulating a rotating member (120), 

one or several arrangements (130) for generating a magnetic field due to 

electrical current, 

a displaceable shaft (140) at least partly being arranged as a ball screw, 
said rotating member having a portion (121) being provided as a ball nut, 
the method comprising the steps of: 

arranging magnetic elements (150, 150*) on an outer surface of said rotating 
member (120') substantially parallel with extension of said shaft for interaction with 
said arrangement (130) and rotating said ball nut, and energizing said stators to 
rotate said rotating member and transforming station of said rotating member to a 
linear movement. 

22. A carrying sleeve for use in a device functioning as an actuator (100, 100'), 

said carrying sleeve comprises an outer surface provided with at least one space 
for receiving at least one magnetic element (150, 150'), and inner space for 
mounting on an outer surface of a rotatable member (120, 120'), 
characterised in 

said space comprises portions (1231) for receiving a number of magnetic elements 
(150, 150'), said portions being arranged as flat portion and/or grooves for receiving 
said magnetic elements. 
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